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(54) MULTI-LEVEL NON-VOLATILE SEMICONDUCTOR MEMORY DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To improve writing, erasure 
and read characteristics in a non-volatile semiconductor 
memory device, employing an MOSFET in which floating 
gate electrodes are formed on the both sidewalls of the 
control gate electrode as a memory element 
SOLUTION: A control gate electrode (122) is formed, so 
that one part thereof is extended upward from floating 
gate electrodes (1 24a and 1 24b) formed on the both 
sidewalls thereof, to cover the floating gate electrodes. 
Also source and drain regions (126a and 126b) are 
formed along the external boundaries of the floating gate 
electrodes (124a and 124b) so as to implant electric 
charges into two floating gate electrodes independently. 
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(57) [SifSj] 

CPS] 3> ha-;wy- h^iffiOMMStc^P— f* 

a>na-;i'y-hsa (1 22) (D- 
aj*-e©liflS^{c*i7n-f^^>i>^y-h®ffi (1 2 
4a. 124b) ©ij^r'sSKS 1*rS^ J: 5 {C0^l/ 
7a-f^ ^ >yy- (12 2) ©il-M 
^K^to-e-CV-X, K U -f (12 6a. 12 

ti-€'ns9fl{c«fif'&^-c * 5 <fe ^ KfljfiS i/fc. 




1 

a— f- ^ > dj^-y- KDT^r*»6*c!>JWK:*iWr-e 
^'i'y- h®Bi©±:75r«:ifti*>-3 -Tiffin n-f--f 10 

n-yo-f-^>{f{f-h<D-F:^i»^^ommK.ipttx:^ 20 

-7" ^ > i^y- hS@©iHI9iS^K:S^-r S J: ^ icmm 
[iil*B3 } ±8aa > h h^©±aw«l 

±BB7a-7^-< >i'y-h^©±:*FfciSi*i-3-r 
<!: ©fa©asstig«. ±iB3 > h a -;i/y- h m 

S<b±§Bi^^S«<i:©^©«Ug^<t >3 i>f$<^6S3n 

5 J ±iB«fiS©fattlS^*s V h >; 4^ x<^;(c 
lassnra— ffoiBtagR^-ca^ ho-ii/y- hm&a 4o 

ig— O-?- FiBIKlSillSn. PI— 5>J©iBtS3RT<Dy- 
;^#-^tca-5i»r±iB'7- Figl*3aw^47' FU';^?'^ 

•TittiiicWitiiL^ictiiisniv hmfomiSL^im-r 

- FtcS-:J(,>-Crt8|5llgSK:SEhrsft!fii!|i«#4J^JSO-c± 
iBrFu:!^f'=«-^'-«'-fe>;^7sr^@l8^©i^aJ0BS«: so 
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2 

8i;iT5ii««l. 2. 3$fc«4K:iB®©^^f:»» 
7C1— T^-^^yy-F^i. ±ia*S5tt:»ffi*®©± 

iB^a-T^-f >4^y- ^©T:^r3&>e>•e©^HlJ{c*'wr'e 

ijjccfFu-^^^iSi^wi/. ±f27P— ?•-^>yy- 
^ «ffi©sssi^©3ai^K: J: ►) ^momk^imri> ^ 
^ {c«fiS 5 nfcsBti^^*«i . liriaiBte^^ v - :^ 
F u hx<i>-n<r>mmm$P>- 

iSiSti-ci^iii^)^:. ±13111 FlRto J:iyf»2 tr 
i$iBtg$ISfc4st-^ s ^^fitt»S©Sii*:?^f * :5 -c. 

JJBUl \iv F«ilP2tf 5r FlKCCJtJCSSnftJIlim 
2©^f ?-aBK:2e» F©Sii*f»-di*fi^3*« 
ii«>fi:>7-FMK:iSSE%EfI»DUfc<^r. ±ffiSfl 
©^ 5^ 5^@SSK:«^SiaTC>-5§ii*f'- ^tcjCD-CH 
i©aE*m ti' F«K:g«in-r-5<bit«:sr2trj^ F 

i»Kt3:«ii*7'-4»K:|l!Ifo€>-rm2©®BE%En»DL'C 1 
I5ia©gii*a6f'P^t7ttU. 13- FiftKlBfS 

JE^BJfinL/fct^lUt?. ±gB»2©^»5'HI8«:fi»»Sti 
■rt,iS#ii*7'-^tcf£;i:-cS 1 ©®E*»2 5- F0 

VCemti t i fcCC® 1 f F^(C«Sji,;if7'-5rK:ra 

?> T» 2 o«a*EnjJn u r 2 s a©#ji*sw^4tTi^fc 
IJE 2 ia©«a*iW'pt? 1 ^©ffiteBR^tc 2 tr » F 

^*iB1^e^c*^^*5^^iti^«©»ii*:^f^. - ..^ . 

fcn^Fci-^l'y- FSffit. K3> Fn— ^uy-F-S 
ffi^Sll^r *©Pifll|{c«ei»M4:A- U-CJ^fiS 3 iifc-^t© 
70-^^>yy-F»ffii. ±iB3f£^f*««^lii©± 
iB7 n-x >yy- F©T*!!pe.-e©J1H!!lK:*it^-c^ 

ti^-nj^fis 3 nfc-M©^^^^ e>/i V - 
*jJ:yfFU-^>^«t%Wl/. ±iB7n-f ^>yy- 
F@«i©Sasm>ifi^K:<i: ^ffi©fi3««£tfrr'& J: 
^tC«fiS3n/cfBtgS!^%ffiA, WfBIBIS^^y-;^ 

iKsnTi^-sii-bfc. ±fa»i e-^ FiKfeJ:iyf»2 1; 
J' Fifatc»0i i||2©-fe>XT>:?'IiK*»SSmit&<c 
«fig3nfclHii:T^^14¥^*^1l^!iK:j8l-t4^fii1& 
«©^mu:^ra'C*or, 

iiicy- Fi»*^U'<^i'fci/fca. ±1302 try FH 



C3) 

3 

m 1 <D9&iczr y -i?-r * i i feK c - F«*»D? 

^ s nfcf Bte^^*<i^ > lot aiate^^=<D v-:^ 
:f;\ic\mi ts» F«*t. *fc<fe:&«:{*»2 1^- F«3&s» 20 

jjb;^-^ V ^^micj:K)m2 tr ^ F^afcjsii 1 tr » f 
fcbr. ±ie»i trsr hiS35ft:KlS2 niKcdsn?. 

:mmL^mmsiimmcisvfi>0^iim&<omm vis 

m. — 

CiS*3S 9 ] n^m 3 tcfHiSg©iettaf^©i?js#ft-c 

*or. ^S*^««±(a^M*}e^t'-e©±«:3>F 
FSffi©*<*SI5*Jg^L'/cm. F P- 

^W-y- F^*D2j:*t:aiJ©S®J&»6±iB^«:^©aB 

(C9»>(:frittiiMi^jiKo. -eo^frfBit&ittftJiccmi© 

*x V 5=- > L -Ciiaa > F n - juy- F «ffi©fiiJS«: 

L/jJa-SRifBa^ Fa-;vy-F^*>67n-f- 
^ > yy- F«l®©±:)^ec*>wr :? a — ^ > y-y- F 

t*SM^sj:5{cii2©©^*}^^L/. &m2<mm 

yurJJBOS L/t«Sffi=&J^RSE-r 5. J: ^ 

cia^ 1 0 ] ±fBsetesR^©3> F a-^wy- FH 

S'&iBtfiSg-T-feWOMOS F^>5>>^*©=»>FO-;U 50 
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y- F^ffiiPi— x^-ejl^fiRb. ±fB7a-7^^ >y-y 

- vmm<ommt±iEW&»^&.m>Mo s f 5 ^i?;^ 

^^©y-^. FU-r>«i^<!:&^*^MilS*iate^ 
^Je^^1<^>MOS F^>i?;^5»©V>-;:^. FU^>^i^i 
ftS^ftfiWSilS-IS-CJ^IiR-r 4 J: ^ tc l/fc £1 i % 

!}$ii<!:-r^ffi^i o»:§Bifi©iPirF«^^|£^{4%tet 

£IS©M}§:^. 

[#&^©^«8l^<cSil9] 
[000 1 ] 

Mtcaii*. ?B*oJfie^c:7^»l6tt>'*'JS6«:«i-^© 
IBtSjiS^CC 2 7 F &±Ofi$Bi&8BltlTi&%i&li^» 

[0002] 

[se*©g^*i5] prn^rn^^ * u i ix-c«. a > f a 
F *j J: d -7^ ^ > yy- F **-r 5 2 ©y 

- F «3§©MO S F E T (^y- FM^W^aj* F 5 > 
i?;^*) =&fBltS^^=^iLr«^.^ ^•©r;n-f^^ >yy 

- F liaSLKiri,mmA^^^^ C iTMO S F E T©1/ 

t t»fiiSffi%astKPicc^{ts it , 1 -3©tBisss-7^tc 2 

fcf!, Ffei±©«#R=£iB«3-&SJ:5{cUft:fc©i&J«iSS 

nri*^.. 3&»*>-5:)?3S©y*ycK. mtftefSSR^ 
V Ftf#fi=&fait-c#«. 

[0003] 

^fiits#g=&fBis-r-5^at^ttj«*yK:*5(,*r«. 

^RKStJSSIafc 1 1 -p©L,tri»fii©^«St,»«:iESiJ 

yy- i-'^©«it©ftAaiifwe@tf 6ot«:^-rs/t 

W(Ol^9hm<0^mBifimv F (2«S) ©ff«%§B 

it«ftm<s©aA{cj;»)u#i,»fiii&s«fcs;< snfciBtt 
^^«-?-©7P— >yy- F{c^!»©ft^*iaA 

T«©fBii;^^©y- F«isa8JC!&i*>^sw*^3{p«c ^) ns 

<^c•3. S»l|ffl-€-©t^'&iNI^$-l*5C<!:*JEItT?. «r» 

[0004] -:^r. ±132 Jiy- F^jstcf^s^fiift 
$B©iaiftjR^i ur . 3 > F a -^i^y- f ss©wws 

^^*»SlgSn■C^,^5 (M;ttf!Nfga^6 -2324 12 
I^ga^l 0-1781 1 6#) . 
[0 00 5] *^^6364=J>Fn-;l/ 

y- Fmffi©wfl(iS{c-en-en7 n-f-^ >yy- vm 

±E5feiaKK5%ShTI,»SJ:d3Q:iBte«-T©«Ui'C 



C4) 

. 5 

[000 8J CKOISIioeWt*. 3>Ha-JUy-h« 

LitMo s F ET^wiim^tri,^mmt^mm 
[000 7] coy^moi&<omtf}it. :3> h n-juy- 

JBRgLft.MOSFET*fHttSR^i*r4:FJfl«t^* 10 
[0008] C©»W©SJ8Btt6l/{C{S*>©eWi*r« 
[0 00 9] 

^©^ ^f^a«i&*>©©«s*ffi#«:ffiwrn«. t 

IS© ifc*) rib's. 

[0 0 1 0 1 Tftto'fe. H*fiisOWffliJ 20 

SFET*'6?c*BteJ!5^«:*Jlr>t:, 3>hn-Jl/y>- 
h«ffi©-»*«©WfflEaK:*.S 7 a — f- ^ > h 
«fii©±:35r'>.SRS-eT8[^ J: 9 tcj^«Lfcfe©T* 

[0 0 1 1 ] a:»)Ai*e«JK:». ¥^S®Ji«:ia«M* 

□_;l,y_ ^Sffi'£^^^^•C'€•©IiHMK:^feiilg4/^L■C}f^ 
fiSSIafc— >!t©7a— f-^^yy-b-^i. JiK^jS 

ho-;i'y-h«ffi©±aiJPI«l*>e)» ±E7n— 
yy- h «@©±:&K:rsj*> o r±fe7 p— 7" ^ > yy- 

h^S=&S^J:^>tC03l/1^i«@a5%JfML'. ±13:? D 

yy- h«ffi©ssi«<5©3t^«: J: o ^«i©f» 

[0012] ±EL/fc#IS{Cj:n«. 3> h a-^i-y- 

hs^BsoMfliKc^ n -f- >yy- h«fis©±:**s^ 

Jtf^ct»fe3>ha-;vy-h«ffi<i:7n-7^^ >yy 
-hSfiii©iBi©$ai7n— ?-^>yy- hmffiis 
«i!B©sai©tb&s^*< sn. cntcjTo-ra^ho 

^ >yy- hse<!:»«ra«:EPttis«T^*«E36*osi/^ 

>yy-^h«ffijc«-rs««f©aA. 5i*«*3&*s»«: 

[0013ll£3t. p-juy- hSS©MI9M«: 

*n'?'n7o->^<>yy-h««*JKii6bfcM0SF so 
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6 

t/. 2r3©7a— ?-^>yy-hWi«:-€-*T-en«tHi«: 

[ 0 0 1 4 ] <t: 9 Ai$Q9(c». ^N^S1^(c|&IWg« 
^l/T}KJsSSnfc3>ha-ji'y-MMii. »3>h 

n-juy- ^*S'&^^!^'c*©w^iI^ci^M?^/i•^'CJ& 
fiic3n/c-M©7a— f ^>yy-h«SBi. 
^s«aB©±ia7 a ^ > yy- b ©t**> 6*© 

[0015) n> F p-jvy- hsecMfflffScc-en-e 
n7D-7^^>yy-hSffi%»^ufcMosFET*> 
^ttSEiSl*^<fcL/T«. fil3tE©J:^«:3>ho-;i/y 

- F ^<D9mmn-rtj:t> ^ 7 a -f^ ^ > yy- f mm 

(Dmmntc^S n S J: ^ tc V . F U 
?gfiSL//c«3i*>*5*5. -5-©t|^. fBffiS^=-©7n— ?• 
Ai'^f- F«ffi©Si^K:j£Dfc3> Fa-juy- F« 
)E- FU-f>SiiK!m4», 04 (c) ©J:^{CH;l!ffl«JSt 
l»«5HK:^^FL<SftS!l*SB»r*-5*s, iJB#l2©J:^«: 
70-7^^ >yy- F«ffi©WII«5!i«:fi^-r5J:9(C 
v-X. FU-<>«^*3^^Lfc«ji(Ci:n«. 70- 
f-^ >yy-F«Bi©SfflfK:(£Cfca>Fn-;uy- F 
«EE-FU-f H4 (a) ©A^KttiaKl 

[00161 $fcv ±fa3> F a-ipy- F««s©±^ 

IW8*>6. JS7n— ?-^>yy-F«i©J::*fc|Sl3&> 

o-c±iB7n-f-^ >yy- FS@=&S5<i:5K:i>S 1/ 

:^*< -yvL-^A >yy- F«li«:S*-4-S«3Hr©a 

[0 0 17] S^tc, i^r/n— ?-^>yy-F«ffii 

±ieit£«ti:SSi©M©i^isag!». ±ia=i>Fi3-A'y 

- F ««i^:±§B^f^S@<b©n©«&gil@J: D i>f9< ^ 

fitr«. cnicfct). 7 a ^ >yy- F«ffi(c3^ir 

[ 0 0 1 8 ] * ft:. J:fB«JS©iatt«^3&5^ F U 9 i';^ 

ttKsas ni3-^f ©8attE3R^©3> f o-ii/y- f« 

Sttisi— ©«7-F8ifces^sn. 5ij©fB«^-7^y 

-X, FU-f^MlSttig— ©ty FiStc^snSJ:^ 
uxfi#«:»-3t,>-c±fa7- Filt*a*?-r-sr f 
*%«^L/r±IBfcry F^tC7*-yK:^*j;SL/fc«fik=&E|J 




C5) 

7 

±ffiT K u ;jc ^3 - df^-^ > ;^ 9 ^@K^ort»iai» 
n^m^Z^mt. 1 ■:?©fam^^«: 2 s' h ©f"- 

5- tt4C <!:&< iat83ga*li5&llS-e-SC i36i-C#«. t <!: 
g<iH^y*y) K:Jt'^t:42>;^-r t»9^laIIIS#>*y 

[0019] 2jEtaia©flfe(D^?i», — ^t(D7 p-f-^ > 

» F«KjltJSSn*:Sri <b»2©^!r9^@ISK:2l^y h 20 

6- r»2©^^EnMb-c 1 iia©§ji*s{if^«rff a 

fBS^2©9 »^igKK:fi^snTC>««ji*f*-^f{c(6: 

i;r»i©SBE4®2hr5r h5^«:En»n-r-s<i:ife{c»i 
t-^ h«K(JSji*f'-if(CHfc6-r^2©^*Enilfl 

LxzmmoymjLAiii^ntii*. iirfB2a©S]&»sb 30 
1 o©ffiis3R^{c 2 tr !» b ©f*- 5 

[0020] ±iai>;fc^|g(cj:n«, il^3«p6A:^jsn 

fcSii*^- f 6 f'- f lEgll- -5 C i < ^©15 ^ 
3-&5Ci*Jt?S. ^*';TU-<©Si22@8S©«RS!&5fa 
[0 02 1 ] — >it©7n— j^^^i'-y-hmffi© 
SnfclBBJR^iiiiL. tJfaffie3R^©V-:^««Sfc 40 

i^Stifecc. JJSHi tr* hi®*iJ:af02i^-y 
1 iSI 2 ©*>::< r> :raK*is^fiB{c«)a3 n 

F 1 ©Sfefc ^ f - y -r ^ i i 4» CC -7 - Kil^ 

.'^(c^Li'tTOr^ 1 ©42>;^T>:7Tg8S«rfiimt3 
■fr-C^ 1 t hm<DmiiLiimSU-C 1 lIBC^ffl L/Blrft 
Jfetf&t-^ ±iB»2K9 hilS?&f(ri©SeCC so 
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7' y 1- - i^'-r •5 i i fc 7 - FiBl*a»? U-^;KC L /c 
mib:^, F^=£02©S«L#.CCS«5U/t!KSS-C02 

©•fei/>cr>7'|5iK:feSStflWt*-a-csr2fcr» h«©sti 
**tiPib-C2liIB©^tBl/i(rfP*tf!fet», mii2m<0^ 

^H?)?*- ^'^SS'T S C i JQ: < *©S $i1-aj'^tH:^j$ 1* 

sct*trt. y*yru-<©Si2iii!S©«lfig*5ffl*<c 

[0 02 2] SefC. H^tC^O-^-r^d^y- hSffi 
©SmiSf ©iiiJt!: J: »3 ^ffl©tt«*IEltf ?>J:^icm 
fiSStifctatS^^-^iiil. lt(f3iBtt^^-©v-;^MJ^i 
fc« F u >««i br©^©^{«R«©-:§-cctt 

^1 t-;' Vm^. i57tflfc^Ktt02e-^ FJ®*5«iBfeSn 
-Ct^SitfefC. ±iBl^l br?. F«35ft:WII2etr ha 

mtm^mmmmifi. ititm2 e nii*;ifc«0 1 tr ^ 

9^^^(cj:»)»2tr-^ FitS*fc»01 tff Mgcc^ffil/ 

BB01 tfi' Fiig*/c»ir2 \iv F«{c^n€.^%±ia 
«ife«^Hi@8S-c=JfemL-T:-&oiijfe«l«:«-:5i,>r2fcr9 h 
©Kauf=-*%»4J:5tci/te. cntcj:*). HB© 
^tHbgbfTP-ciatft7'-**»aci*J-r». f*-*©^ 

[0023] 3 6fC. *ffil«©ffi©^l^»« — ja^©7 a 
-f^ ^ > i^y- hSfii©SffiS?t©3a^tK: J: *)^<om 

- m®©*f*S5©«®*'6±fa4£«i*s«©«ffl{c*> 
ttra5«ijg%jgfiSL. -e-cauffiiasRiiJciii ©©« 
B=fea#L. S:*rt4xs»^>d^{cJ:»)|&l©3|t^*x 

*-S«±ia3> Fn-;uy- F»ffi*>67n-f^ ^ ^ii' 
y-Fmffi©±:^K*>tfc7a-f-^ >d^y-Fm@i 

■rSJ:^)K:M2©^«JS'&JI5J58l/. SE»2 ©^^saB*^^' 

[0024] * ft:, a* u < ±fafait^^©3> h 
FSffis&ia^^^^ai^oMos b^^s^;^* 
<D3> h n-;i.y- F^ipi— xs-cjg^L. ±IS7 
a - ^ ^ > yy- h sffi©?&fiS«j:jefBte«^«iiKDM 




9 

CtltC J: o r. IBig^^iiHi^^Wi^OM O S F 7 > 
•5. 

[0 02 5 ] 

[ 0 0 2 6 J S 1 2f:»WK«KS^«[^Stt5S^© 
®l©ISJS«1<D»HBSBS%m-r. C<DmiMm<OMOSF 
E T«. #JlS®S/ y 3 >© J: 5 & NS*««fliffi 1 0 0 
iKJ^^^tvfcPS'f 1 0<D«fflCcy-Fiffi 

jgySl 2 l^rA-l/'CiHyi^ya^B^diei&Sn^FD 
-;i/y-F®flii 2 2*i?^^Sh. c:©3>Fn-;u-y 
- Fmg 1 2 2 ©ffiiM*^6 •i' xn/^^ 1 1 0 ©Office*" 
t^T F>*Jl/KfbBil 2 3 a. 1 2 3 b A^J^^RS tiri,» 

[0 02 7] -ei/T, C©F>*A'Si'ffcBll 23 a. 1 

2 3 h<D±K.uzf> hti-jvif- vmmi 2 2©ffliJ:^rOC 

^i/^'y-FWffil 2 4a. 1 2 4b*JJ^fig3*i, C© 
70-^^ Vi^y- FSffil 2 4 a, 124b©*n« 

mkmi2 5a. 1 25brato*irc»5. -tbr, ± 

iB3> F a WV-y- Fmi 12 2 ©±IW«*>6, WJ* 
{CfltST-57n-7^^>i^y-F'§ffil 2 4 a. 124 
b ©^ffl©Jtei^l® 12 5a. 125b ©±::^JC*H:fC 7 
U-f-^ ^yy-F®®! 2 4a. 124b*S5<fc^ 
(COdUtiimSISl 2 2a. 1 2 2b!^i9!3tlT(r> 
4. Sfc. JJB'i' JV^ii 1 1 0 ©«®©±S3 > F a 

r^i^y^r. 1 25©w*{£:*ifc.5a;a{c», 3> f 

n-jwy- FSffii 2 2©^«SISl{cSS^3ti?ty- 

FU-f>fiH«iL'r©ii:t^l 2 6a. 12 6b*i 
Jg^Sn. C©S6tW112 6a. 1 2 6 b©±(C»-eti 
■env-X. FU-f^^ffilZTa. 127b*JffiiStll 
12 6a. 126biS)l!l[-r^J;^{cJf5fiS3nri^S. 
[ 0 0 2 8 ] S2». 2is:^WtC^€>:^e^fait^^© 

m2<ommm<D9mmti^-r. c<Dmmmo>MosF 
E T». la 1 (Dmumtmimw&'^m-ri. m i ©n 
j|0ili©MM». H2©l|jfi«a|-c«. ^t^Fo-^i/y- 
Fssi 2 2©±3PMj£l«'6ji£i:f^i:>3i/t^%e&iaii 2 

2a. 1 2 2 b*Ja:W6nrt>tt»,>^<fc. -Jac^U^JSl 

1 o©^®{c?gfigsnfcv-x. }ru-(>mmtvx(D 

ffiSW112 6a. 12 6b3&5. =i> hn-juy- hmg 
1 2 2©^fflmi!t«:r»<c<±iB7ia-f-^ >y-y- F 
^12 4a. 1 2 4b©iiflJ«SfflK:aS^3nS<i:^(C 
msSi,StiX\,^i>!M.<iC3b^, T&fefe. S2©*i60<l©M 
OSFET©^?**, Sll©^m>3lbJj:tiE)Sl 2 6 
a, 1 2 6 bWa^Fta-n/**- FSffil 2 2*»6«ti 
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[ 0 0 2 9 ] la 3 ». :^^micmi>^^sssm^ 
m 3 ©ie6fiW©»fffi«jt*^-r . c ®iisB0a©M o s f 

E T miisJ:l/m2 ©^W <!:5S^K©^i§*W^ 
-5. Sl©lia!iMt©^». '?:t;l/«l^l 10©^ 
tcjgJSgSnfcV-^;. Ft"f>««il/r©lftlWil2 
6a. 1 28b*i. S2©^MiPI«{C7ia-7^^> 
yy-F§ffil2 4a. 1 24b©iHWie^(C^Sn 

10 *SW©MOSFET©*W. a 1 oc^iteMJ: 0 fc&tfeil 
12 6a. 1 2 6b*S3>Fn-;l'-Jr'-FliSil 2 2*> 

[0030] a3©^«<!:ia2©gSafi«i©M 
S 3 ©HJSfi^l'Ct*. 3> F n-JVy- FSffi 1 2 

2©±§PM»f&>?). ffll:^{ctiig-rS7a— ?-^>yy- 
F«fiil24a. 1 2 4b©^9(?»l&»ffitl2 5a. 1 
2 5 b ©±K3!Pt:f r 7 D--f- V > FSS 1 2 4 
a. 1 24b*a5J:5{Ci>3C/t«®ffia5122a. 1 

2 2 b*«5isstiri,»-5.^{c*-5. KT. •en-eti©i5 

[003 1 ] Sll©^M«f9©MOSFET»v 3>FP 

-)Uir'- hmmi 2 2©±app|js*i6 7n— >yy 

-FSSl24a. 1 24b'&S^<f:9(CC>3l'tj^^ 
SB12 2a. 1 22b*i5il9:3#T.ri,*Sfcee). 
ito&s^t<a-5. r?c*>%. a> Fn-;vy-h«ffii 
22i7a-f-^>yy-F«Sl 24a. 124bi 
©IS©^SC2i, ^i'^y-F^ffil 2 4 

a. 12 4biSfii©ia©SEfiCli©Sl (Cl + C 
2) tC2©JtC2/ (C 1 +C2) ifiii:^<tj:*). C 
30 nKJ:r>-rig— ©=»> Fo-^l/y- F^EPJo^tCj: 

[0 0 3 21 ia2©||Jfi^©MOSFET». 7a-f- 
^>yy-FSffil 2 4a. 1 2 4b©mO«t»«:»^ 
SnSJr^tcv-x. FU-/>Ml^iLT:©ffi:l5cEIl 2 
6a. IzehtmSLStiXii^i. T3&t>%. l£t»ll 
26a, 1 26 b*«3>Fnwl/y-h«ei 2 2*6 
40 ||inSJ:5K}^JS£3n-CI,^S. 2 8 a. 126 

b3&i3> Fo-;vy- F^»Di^m^-rftto%7a- 
f^-t>ify-h mmomm^ic-^io^x: v -x . F w 
'f>««%J^J5S3nri>.5i. t^a-^^^yy-F* 

e©^fCl£:D/£:3>FPWl-y-F^- FU-Y>^ 
itltttW. H4 (c) ©J:5{cttiga«Ji*l,>iiH«C^L 
atS(l*iHai-c*-53!i«. ig2<z«86IW©J:^K:7a-f^^ 
>i'y-F^124a. 1 24b©i^J^S!t{C^-e 
-ry-X. FU>f>«ii^l 2 4 a. 1 2 4 b*s?t5]SS3n 

rt»-5i. 7D-7"^ :/yy-F«ffi©sisrK:i£;ufc3 

50 >Fa-JVy-F«ff-FU^>^»»t4«, 134 
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(a) (b) <Dj:'>icaMmmi^mBic^^-ri> 

[0 0 3 3 ] 03CDiU60!©MOSFET«. E 1 ©Jl 

[0034] i>;{c;. ii^UfeM^-y--/ K«i» * -^ufc— >^ 

CD7 a-f- ^ > h®fiB4Wr-5MO S F E T®ig 
jmg©— i^J&H 3 (DWtOMO S F E T i rj 

troMOSFETtt. r Fu;^7'3-5f3&<ir©^^ y 
r U-^^2I5IB*«^-rStai6S^t brODMO s f e 

[ 0 0 3 5 ] SI5 < a ) NM^i^S^ U =i>S« 1 

0 0 ±i^m0Sit *iii:tspmme&<r> pm*^ « it^ts 1 1 20 
ocD^Sfca'- hiteiSK 1 2 1 %:^trj}< >; 3»i 

F-? * -jvssMo s f E T hmmmmim^sritms^ 

[003 6] -eo^. B5 (b)(DJ:9(C. JSi2@8S'& 

=^-r-Stfi8il«^i t-CcDMO S F E T<Dgi5^»m-> 

y 3 \^'J>7. V mu t-©«^ 140 -cso fctws 

©MOSFETOy- 22©^® (±SteJ:0' 

fflj^) 1.0 d ©^sfcdH^r. y- FKffcjg 1 
2 1 ti^^^b < 0 fc»c»^fbM 1 2 3 ^1^^ 

isis-cfe^. fi{c^/iS3n57n-f ^>yy-F^g 

[0037] jgfflUK^^fSr StlKlS^i 
OMOSFET©SB»(*»SI^1 4 0-CS-?A:SS. ± 40 
IBil^bJBI 1 2 3 ±(c:T^%^tf <Kgta©sJ« U 3 > 

fc?iS:^nfi)(c?S<x.^^>y#nr> 05 (c) ©J:^ 

Sig«^-<b UrOMb S F E T©y- 1 2 2 

©PWSJci^' AY^*-}\>h pf iT,-5^# y y 3 > 
>w^jsfesn-5. xLcymmA. c©y-Fmflsi2 2© 
wffiija©^Sjf<yi^y3>«:7a— f-^^ysffii 2 4 

a. 1 2 4 b <b L.xmmti>. 50 
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[0038 ] «si^r . ^iSllK'&^fiR-r Sfigm^i 
•r©MO S F E T©aJ»*SoTl>4«SJS 1 4 0 

*i.r*»e.. SR^«oJilH*S4l:s^y3:/|[|^-C30 

:iJ->JTii*fc J; NS:^i^fJ*S« 1 0 0 ©^ffi 

-5. ■r^.i. y-FSfiil 2 2*5-/:l->i7ji*v;^d^<b 
LTfPfflLT. H5 (d) ©Jc^K. EteSR-T-i br© 
MO S F E T©SP»-CB> y- F ^ffi 1 2 2 ©WWM© 
:7P-^^>ymffil 2 4a. 1 24b©J1#m^K:il 
^5nSJ:^K:. v-;^. Fu-f >fia«iOT©l£JRli 
126a. 1 2 6 b*s?^^$n-5, SaiHK^^ 
fS-rSSBSlS^ i L/-C©MO S F ET©ai»-CBy- F 
SSI 2 2BtC^3n-5J:^CCV-;^. FU-f^Ml^ 
^ Ur©&iM3 12 6c. 126 dstf^-etl-Cti^lSl^tl 
■5. 

[0039] -e-©^. 'f*>}Tibji*v;^d^i&o;t^ 
ftffi*B^*Lr*>6. 05 (e) ©J:^K:. a<fc5^y3 

l/Wi Eco^m 1 2 5 * C V D ffi^(C J: »3 ^mcW, 

jsrrs. -eu-c, 3>Fa-;i/y-Fm@i 2 2©jiffl 
*JSa-r -S i: 5 (c^^^fc^ y 3 >lB*»«x y ^ > y 

I/. 3e.«:-e©±K:fi^©^';->y3>M)S:cvD^ 

^KJcD^SffUfCJ^fiR-r-S, *<a*>6, C©sJ<y*^y3 
>BK:StL/t:a*^x ?r ?^>y*tf >a:ot:. lE^^i L 
■r©MO S F E T©y- F«ffi 1 2 2 ©±:^r3&»6fliM(C 

*>*>-5g|J^K:©*;j<yj^y 3»i*^u-c-¥>s, ctitc 
it). y-F«Sil 2 2©±8BW«8!{P61J--/ Fr>*-^u 
iMMnRl2 5a, 1 2Sb©±K:*>W"C7n-f^^>y 
y-Fm«il2 4a. 1 2 4b^S^ j:^{Ci>Sl/ttli 
Iig|il2 2a. 1 2 2 b3()i^Jl£$n-S. 
[0040] SflfS-fbS^ y 3>ia)Qc £©!»« 

e.©iKj^)®©ffitfeg 1 2 6 a, 1 2 6b Vcn^t^mi 
K:3>afi» F*-;l'%^fifeL. T^WSX'?A^©35^ 
*35K«*^«: J: ») ^iBWtcJ^ja Ufcft. /^• -x > y* 
tf^of^S (f)©J:^{c, v-:^. Fu-<>mei 
2 7a. 127h%m^i, C©<!:§jaiaiill!S 
?&«fiWSIBttSR^-i Lr©MO S F ET©«»-C»y 
FU-Y>MJ|SiL.T©i£tWli 2 6 c. 12ed 
fcS!^3nft:V-;^, FU-f>®fiil 2 7 c. 127d 

[0 04 1] ;jC{C. ±i^JSlWI©<fc^^c«Ji«rWr-5M 
O S F E TJ&5e,^:SiB^^© 2 tr 2; FCtftftOSii 

[0042] 2is:^^©fBlt^^ '^©^©§3i;?>». 3 
>FP-ay- h<DnV-^ FfC*S7a— f•^>yy- 
FSffil24a. 1 24b'^«©Sjt©^{CJ:-5TtfJft 
t>n5, M:m)icit, me (a) ©J:^K:iEa©7a- 

7"^>yy-F®si 2 4 a. 1 24b©t>-rn«:fcd 

^*^LScl>«S8i. H6 (b) ©J:^(c:t#J©7 
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a-T^-f >yy- h««sl 2 4 a(C©*fiS15f«aAL/ 

(d) (D<l:5K:2fc&©7a-f--< >i^y- 2 4 
a . 12 4b (DM:&{c«[S1w*SEAL fcl^SS. O 4 

tt!ai*-5-n-en2tr» Kosji*?'-* "o. o" . 
"1. 0". "0. 1". "1. r «c*nfes-i*rfBts 

[00431 iBfi9R^CDS«S8i 7^- if t ©)ISfj6H«» 

nm^^Khfd^viLfc^^Wr^viu. se (b) ©j: 

^(C^^aAL-^tl^flfJOUfctfe® 1 2 6 a(C4V©J:^ 
ftSffi*. SfcS*HW©*fc«B 12 6b 

(ov) *^n-en0«iD-r*i#^«:> =i>ha-;uy- 

hSffi 1 2 2 Ktt 1 2 V© J: 5 aWSBE^rEPJra-r T 
54. y-:^iL.r©*6IWSl 2 6b5&>e FU-f><bL 
XOWSlM 1 2 6 a'^|6l*'or«-¥-*s^«bOv -e©®^ 20 

Ui'FOXJiffijlHO^n— f-^>i'y-FSffil 24a 
[0 04 4 3 — ■^movn-f■^^>ify'-vwm\ 

2 4b CCAQiS^^l/ftitiQBK: L/ft:l>^(C». B 6 
(b) ©Jr'SJcaHS^rSEAUfct^WWiiaJUl 1 2 6 btc 
4 V©<t ^ i)tSS*ffl!l©!l£f»l 1 2 6 a «:» 

g^sti (OV) s^n^nEiian-rsi^fc. 3>ba 

-;vy-F®ffil 2 2«:»1 2 V©J:^)5:i«WE?rEPtin 30 
■rS. -rSi. V->^i:l/-C©MfSJ1126a!&>e.FU' 
^il/roaSlfce 1 2 6 h^^isi-i-cni-il^^h. 

•€-©«T-*«v-;^ • Fw-f ^ifflWEtrroasti-r Fl'-f 

j^5> Fxui' Fa>»:7P-7--f FSffil 2 4 

bCC^EAS^'S. 

[0045] tfe-:>r. H6 (b) ©tm«reii*7^-f 
"1.0" (cJttlSS-a'. BI6 (c) ©t«S4IBi*f'- 
5» -0. 1" K:»I6$«. S^Kiae (d> ©Kfflt*« 
ii^T^-ii "1. 1" tcSsHES'SjafS. 2t9F©»)i 40 

jSC-CfittScSl 2 6a. 1 26 b«:4V©liffi4E|tt^L' 
■C•?»«C^:•C. »j&-r*»fa©:?a-7^^>i'«S{cS 

[0046] «C*j. ±tB© J: ^ CC F U >Si!l*i!S£-r C 
i«:J:0»^L/fc*» FD>%7D— f^^i' 

y-FSffil24ail24b '^om?t©ftAt3:P^{C 
tf^i:*Pl±SC<b»-C#>Stl>. -ec-C. T^-ir "1. 1" 
©«ii*»C|RLr». if " 1 . 0 *• {C*fl60 50 
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fc£fllJ©7a-7-^>yy-F«ffil 2 4a'N©«i^© 

SAsw^t. "0. 1" tc»iei/?taOT© 

i^SU'Stcff&^Ci'C. 136 <d) ©J:^(caE^©7 
n-f-^>yy-FSei 2 4a. 124b©PW(Cfi 

[0047] -a. ^-nom^-sii^ttsiti^vxi-^ 

^>4/y-haffil 2 4a. 1 2 4b*>6©®t©5llr 
atriJ. ig7R:s%rJ:5K:. 3>Fa-jvy--F«ffii 
2 2k:- 1 8 V©J:^!&::g©]S«JE*, SfclfclStiai2 
6a. 12 6b<b>^x;l«lil 1 0(CS^m (OV) 
%Enftrr5{:£-Cff?c^>. C©J:^K:-rtv«. FNF> 
*jl'^K:J:i3 7ta-f--^ ^i'y-FSlil 2 4 a. 1 
2 4b {cSatS n-Cl,=>5m^-*sJi;t!J)l l 2 e a . 126 
b'^^?ll?»*»n-5fc«). «ji*Sbf1f©J:^K:S(l«{ctf«c 
^'iJStt&t*. Jja^aSf'-f^S^tt, FI— ©"7 

- FiSCcgig!5$ nfclBt^^S ( JWT. -b f i ftrr 
^►) &4-'5x;I/^«4#^tcr51®»©IBtt^-?-{Col,> 

[0048] &*J. m*^Oatg^^=^'^0-'^-f Ti^SE 
tt. - 1 8ViOV©ffi^#{c|E5esnS*>©r!5:<» 
m«a>Fn-;i/y-h«ffil 2 2«:- 1 4V©J:9 
U-^amnS.. *fcffi;tfcB12 6a. 126b<b'>x;l' 
ffli^l 1 0K4V©mBE*E|ffinl>-r F-^JJPTl 8Vi 

as J: ^ r;^sffi4wai-r 5 c t-ctf a ^ c 4 

[0 04 9] CC-C. FU-r>m?5a*i!fe'rc<!:{Cj:»>» 
^L/fcj^f FP>*7a— f-^>yy- FSffi 

'^.^iA■^■s±l3*s:*»m ufc^istt^ * y {c*5w* 

[0050]- ftto. H8©7arrgFi'r=F fi^itw:^^^.. 
S|5©CPU3&l6:T^^!ty*»J{cML/-C#a^A3v> F 

*iA*§n-5ct-cM*&$ni. mmmmi.. a*$*t 

fc3-7> F4«S0T»jii>=iv> F-CS>-5C i^S^ 
S) ©IBIS^^K:. a7{c^T<t^a''<-^r:^«E*6lI 

iraur H2 5- airt©-r'<'c©Kiiss^-%— MtB*«® 

"0 0" tc^tjSLfctSffi) {C-r* (Xf^9:^S 

1) . a9?-fei'frt©-r'^-c©iBtti^-7-©i/*i,> 

iiiV th*s?^^ y 7 T SJIVweJ: 0 4>iS < a r (r> * 

*4iJ5e-r-5 (x^?»7's2) . -ei/T. i-^rfcvwE* 
»)fclSir>LtfC*fii©i3«^^*s**<bSrB:^?-5r:/s i 

[0 0 5 1 ] X^5r7'S2t!-r'<r©iBttjR^©LSI,» 
ffivth*svvcJ: ») *>iS< «tori>*i*!l5eL/tei»B. 
>;5^-^7*s B-Ni^f LrS3i*-r-:S»K:i£D-ciri 1^9 
hj&j "1" ©t#ttia6 (b) oj^'jttA^rT.fss.^ 
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t»fii*JiE{b-rsiBt8^^». "1.0" 
i&tt " 1 . 1 " tcmL-tefeoc^-c**, 

C0052]>JC{C. y:^S5^^fLTSii*f- 
^rK:J^5^;rml tft* hjfts "1" ©i#«ia6 (c) ©J: 
^&/<'rr;^«E*fattBfl^K:E|JaDLr2iiiB©Sia* lo 

ji*-^ y 7 r 'f«EEVw2 J: ») fclS< tto-ri>S*40^ 

■rs (;^r-y7's6) , -eur. «3i;«^*^f^c-3-c*>u 
#t,i|i*ivw2 J: 0 feffii>iB1tS-f-*«** <!: irB;^-?- 9 
:/S 5 ->.H^-CWSSii*lW^*tf a ^. 2 igs©«ii 

^T^-tS^jftl "0. 1 " {C^net/cfcCD 

5 . ±IB;^ f - 9 S 6 r^ai*)^!^©! Btt^^ 
©0»t><iiVth*i'Ci;7T-^«BEV«iE2J:*)t.iS<^c-3 20 

4. jti^L-Clg«:©-fei'5J©S)i**mj:5»^{ct3:::^ 
[0053] ^ji:(C. :4c^©IBiS%'F(C4S(tiiimblil 

[0 0 54] ±ffiSji*»fPK:j:-,t:7 0-7^^ >d/y 
- h«S 12 4a. 12 4 b'«v«Wf©aA*ifT«Ct>tlA: 
IHlSSt^tt. H9 (a) ©Jc^tc. ffitStB 1 26 atcO 
V. i(«(»I2 6bKmtfl^3VOJ:5^cSWL/F 

u-f>«flEVd?&-e*i-enBi*DOr. =i>hn-juy- 30 

hSffil 2 2©EnfllSBEVg=&^^fc31f/ti*{C. IHtt 

SffiKjSDT. 134 (a) ©J:^Ja:FU-/>S^I d*i 
atnS. -5?. 09 (b) ©Ji^K. ffifWilZBatc 
flWU KU-r>®EVd> iKiStBl 2 6b{C0V©mBE 
Jfe-e-n-etiEIJiBIL.. 3>hP-;uy- hSffil 2 2©E|J 
llDWEVs^<K$-eyti»{cJ3:. SBttf^-^fTttto^ 

H4 (b) ©J:^&FW-/>fiiS6l d*Jij£*ii. 
[0 05 5] 134© (a) i <b) *i:fct!i^Sii|8&*> 40 
&J:^{C. iSitf'-:>*5 "0. 0" i "l, 1 " ©<!:# 
«. ^iH^M i 2 6 a . 12 6b 'v©-'WTX«E*t3S!(C 

iB»f-**i-0. l- i"l. 0- ©i»». HtlWB 

126a. 1 2 6 b-v©A-fT?;mjE*Sji!«:&Si. F 

ri,>i7n-f';<>i^y- Faffifli!f©ail»)BK:isau F 
U-f>SBEVd*EP*DL//5:ilf©:;^*s. IHI— ©y-F« 
ffifcMl/T FU-f>fK«I d*5iKiSRIa-5. 
[0 05 6] LfcJ&JoT. 3>FP-;l'y-FSffil 2 50 
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2©En]!in«BEVg'&. 04{C^-rfBtt7'-:f*5 "0. 
l-t"l. 0" K:S*j£:u:te2-p©FU-f>®3ai«ia© 
>ti|IB©V r ©<t ^fflKSBt . j^titB 12 6a. 1 
2 6 b's<DM'-/T;^Sff*. S9 (a) . (b) ©J:5 

{cas©M<j^{cL.rstf}Laii{'p*2iitfa-jrv -eti<en 
lam 7*- i» *i±f B4 a 0 © i^-rnjipiffje-r s c i *it? # 

5. ^Ifc. S9 (a) ©<i:^i&B8^r/Wr;^«BE*5 

Eiwnsn/ct*:® (-'^-fr^^tsssi ) as (b) ©j: 
^2 ) ©-en-enK:*jt:f sfBiSf'-if i f ^-r^sisst© 

W«II<!:©M«^%^pT. ^ 1 iCist^T. AEIJB F U >S 
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[005 8] aiJ:D. 09 <a) , (b)©J:^{ca! 
©^-^■^r:^H^K:Lt:^ttlLalI{'P421I^f^c■^■C. 2@ 
i F U -f >SSS&&«iiSnn»-e©8Btg«^-©SBt8f»- » 

tt"o, o"r»»3. iiiSK:FU'-^>si636isan2Ei 

F U-f >^*«jSEti«tl*n«^©tBlS*^©fBtS 
"0. i""C*Ov i|5lgK:FU'^>Sisfc6*jjfe 
ti*r 2@BfC F U-<>«SiE*iiShtia-e©iBtt5R-7^l3 
ttT'-i'li"!. 0"-C*»). 2@ifeFV>f>«ia*s 
SKtiJ5:ltntf'e©ffite3R-¥-©iBSf-*lt "1. 1" t? 
**C<!:3&i^*>-5. ?t*5. FU-f >«iift©W«l6«. ffitt 

f*aj©J:5fc. .^fflt^*mEtC^L-CS 

[ 0 0 5 9 ] B 1 0 ■^fmf.^i^fimaempf' 

*y©IIJfiM©7'ni.d;ia%^-r. #(C©IRB3tittlr> 
#t. c©IISSW©-79!'J^ay'=ey»io©j<*y-6;i/ 
{c2 tf-> ^©f'-^*iatt■5Itl^c^^fiiy * y i u-c^itS 
sn. #i(SSS^y=i>©J:6«:Hl©^i5©i*9^7:^±K: 

[0 06 0] !5t*5. :*^W'c»v ->f*yrv-r 1 osw 

2-^©-r^. FMAT-U. MAT-Dr«BS3n, 2-3 
©■7^fFMAT-U. MAT-DHCCSVy H*3©t:;» 

HS(BL(c8fet*S4al«ffiL<t#®J«*i (■fe>;<r>:/> 



a? 

^t?•fe>:^•7 5^1185 (SLT) 1 1 trnMrnicmmv 

mic^h^ti e y h m<D-^ 'J 9-* -t^^nrj: ^ «; ^ + 

t: 1? h »©®{si^«-it«i-r set -c^m of-ii €r*^ai 

•^v h©t^5» fi»W^ffll>ii;f(rcc«iK«BEVp c©J:^ 
[0 0 6 n ^^y-^-/ hMAT-U. MAT-DCC» 

■en^en. =i>ho-;uy-h<b^-©i>--< F'?*-;kc 

•fejK0Kl/-f>t3^aa©»l i^f l-iSBLatc, ifclBI 
^j©y*';-b;u©v-:^H:i^©sr2 tf'? hllgBLa 

[0 06 2] ^*yru-f 1 OKji, ^-y-tyvt^hM 

AT-U. MAT-DKmL.r-en^nX3R©TFU 
>^f*3-3^ <C7-Ff'3-5') 13a. 13b*!iai:fe> 
nri»4. 3 a. 1 SbtCWT'a- F«i* 

fC«£or-S>*';-v>y FF«3©l *©7-Fi^WLS:SJ? 
U-«c;Wc|gg6t--5 7- F F5'f:?'0iS*s^*n5. 
[0083] YJk<or Fl^:^f'3-3'^iai5*»J:C?C©f 

9-\t. •fe>;^-7 7^@8Sl 1 i— ftW(c«fi£§nri> 
S. 2 U3:±g3-fe>;^7»5^liIKl lF*9©-fe>;^T>:;^ 



[0 0 6 41 c«[^lJiff!©7^y->»y*y». #k:S(I 
ffiSn&U**. Ji-gpcDv-f i?a:7'n-k5'-!J-i&i'©3> F 
P-;l'$IS*»e>-^^6ti-53-=?> F (^) 

F{c*ff£:i^fc!KM«r^f-r'<< yrtffl©* 
(->-^r>-y-) 3 o%#jit:*j»), =i-5'>F*s#AP.n 

5K«fiSsnri,»*. ±i2«if8ii@i83 0». mK3*5' 

> F%iitT-r4©fcj£:^siQr— a©-7^ i^u^'^mmm 
snfcROM (y-F -^^y -^^y) 3 

{80883 OB. |*iSP©tm*S!*-r4Xf^-*Xbs;;^ 
ii3 2?rfli^'CI,»5. 

[0065] CC!^e>6«©^^ffl7^ir5^5i^^:y 
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y * y r u -/ 3!>> ?>K*ffi s n^tf'- J:uf±ia;^ 
f^- X us?;^ 3 2 ©rt^=&^1■»'NH^:^J•i- *ft:je)©ffl 

*lj»3iitfTFu;^>'-5 5»:7T@iS2 6. A^sn^^rF 

U;^m^€rl!lO jM,-C*'5 > FT;? ^aW'^L- Y^©r F 

[0 0 66] ±taA^-'<i':?TBllS2 4. ffiJ^J-'^y^r 
@K2 5*jJ:c^rFi':^-'<5'7T@l»2 6»» 

Ttc^gglSn-CfeD. NF^f«r7'-i'-?>3V>F. TF 

si^tcflJiiRsni. c©isr. c:©l8teM-rKi m 

lis try F*fi-CA:*73nfc»3X^7'-5»B. 2 tf y F 
•ro-^TKSJiar— :^r©try F»«ifB^*yTU-^F*9 1 
o©si er» Fli(cj*f£;snft:-b>;^r>r?'«:. sjfcffi 
20 :^F©i^5r FirtJfiBj'-tyTU-^rt 1 o©02 i^f F««: 

[0067] ±§B[^SPmSSi0%2 2 $i&^iaiE^© 

^sn5®imEVcc{c»-^i,»TSji*sffi. 
«fiS{cjs i; r c n ^©sffi©* 3&» ^^a©«E*jfflR u 

Tjf^yru^ 1 0-?>65TFl'Xf=^3-^^l 3 a. 1 
3b^(c^-r6Silg^O@^0E8v {:n6©0E8««l 

4 1 ttJi-gi5*>6Masfijsvcc3WEni)D3n-5saiiSB^ 

[0068] M-SI5©CPU^*>e>C©«60>I©:7^2»5^ 

a^*yK:A*stis»iiaim#ti/-c». mwy-b* 

F<i#RES-fs^^:/3^<t#CE. «a*W®<tW 
E. m:fjSijaWl-^0 E . 3'7>FtL'<«'r-5'A*3!P 
T F \y:!^XtliP'S:mtfcit><D=i v > F * - •:^)\'ii^G 
DE, S^^^f^Ad^n-^d'SC^*!**. 3-^>FirF 
40 W F -f*-::^-'l'®#C D E <!:»ji»$Oa«t# 

WEiKSeoT. A:^F''<f 7T08S2 5 tr FU;^''<9 
7T@iB2 7K:-e*i-e*iffi»3ii*ti. Sii^f^-iKJa 
■^-^ F-f*-:''^#CDE*J3V>F4>0 if 
A:^Ji&^l/rti2)i#JC. iy^f-AtfUvi^SCtiTJ] 

2 5R:8i»3ji*n4. se.cc. c<c^eiifWK*ji>rB. 
^^v i*3l»©<m%sift-r s ;^ f"- f us;';^ 5» 3 2 © 

%n^-r u 7= -f / ti? ^ m#R/ B 4^gi54&?- 4 3 'vWi^j 
so •r4Hyj-'<?'7T2 QjOJiaw^nros. 



cm 

19 

[od69]igii». ^-nmmb-^tvxmmo 
u-/ 1 0 <b sr ^iiB 1 1 <i>—m&m<r>msmm 

*s-7 h y 7 4; ;^<^K:ffigS n. |5|-^f * V -fe^KO 3 
* y •fe;KZ) F U >ifi1^S tifcm 1 t; -i^ F *gB L 

H»BLa*Jj:t«({2hr^? ^»BLb<t«^^,»(C3p^fU 10 

«tCBLal. BLa2. Oi^tC^^l. 2 

SAa. SAbK:ol<»rfcl3I«|-C&-5. 
C0 07 0 ]±fa»lfc^f HgBLa*J,fcCX02fcfi» h 
iSB L b ©JJB-fe>;< V s» 9^11188 1 1 iSMffliJ{Ctt*n 
■en:?'y^i'-J^MOSFET Qpa. Qpb^sSW 
e.tir*jfj. Sgfflt^(ctT&fen€.2|5i©KHiui»fp{c 
jecmi trr» HKBLa<!:»2ey hitiBLb**3£5 
R:-:/y?>-i'-i?3ti'5. »1 Ki' K«BLa*jJ:iy»2 20 
tfu' HIIBLb{C»;^-Y i'^'X-/ -j/^^SWa. SWb*i 

mthti-cisKt. mm L^(c#^r»' y ^ f - ^jjuKom i 

h«BLa3E3fcl3:Sr2l^2» FiKBLbf*. ;^-Yt;^S 
Wa. SWbK:J:iDS«Sflf*iERtoSti4. 
[007 n ShT-^ hiSaBLa. BLbO— ^(CtthT^ 

«l8%WrS7sr5^S-fe>;!^T>:/SAa. SAb«si^ 

cn^©-b>;^r>7'SA 
a. SAbOAtU:t>»¥-<!:3*>7'-dfiSCDL 1. C 
DL2i©|ffl{C«, 5!77ATFUX*fa-FUfce# 30 

c - s w 2 jftsgatt nTi» 5. 

[0072] «|^(DH2>;^^ » ^laiS 1 1 
<S5*-3'Sii»«. iferiUlf:' ^iBlBLa^^2e^- 
^i^BLb^C^^^f£:3n/c^2>;^T>r^SAa. SAbK 

MS ttS t i t> {c 9 - K«(ci 2 V J: 5 ac7S«EE«ai«I 
t/fca. ■fe>;^T>:?'SAaKff^3n-Cl>5§ji*7' 

-3»{cjSDr-?-n*J "0" ©i^ijov*. *fc-en*J 

BLatCEPfflrr-S. C©<!:g-fi6:&Ol^2t^!i» Fi^BLb 
{c«-fe>XT>:/S A b K:^3nri>4#ii»-?-3» 

«:Hfe€.-rov*en*n-r'5. c:n«:j:o-c. lae (b) 

FSS 12 4a '^<DtEt©^*imj:t>n*o 
[0 07 3]i^tC, -^-FiKtci 2VJ:^>5cigSEE*EP 

tiDb-r. •fe>;5^r>:/SAb{c^sti-rv>s»ii*5* 
-5r{cjst:r-5-n*s "o" ©<i;#»ov€, 

"1" <iDittt4VOj:^)5cSji*SJE«:^2e^. Fi» 
BLbCCEHMT^. C(D<i:»f&^cr>fprit:r9 hl^BLa 50 
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{C«-fe>;^r>7'S A a{C{¥^$n'rC>?>Siii^7'-;S' 

K:M*j6.-rov4EPira-r5. cn{c<fcof. se (c) 

y- FSfli 12 4b 'N.0«?^©aEA5&stf&fctiS. C© 
J:5K:t/-C2ia<DSji*S6f'PK:j:»3. •fe>;^T>7'SA 
a. SAbR:fi!MSnfc«ji*f=-**« "0. 0" ©i 

#w<5in©«^fc'i>7o— 7-v>yy-FmflBi 24 

a . 12 4b "^©^ItO^Att^c ^tl-f. f-^i^ 
" 1 . 0 " ©i 1 ilBWSii^ttf'^O^K;:? 

^ > yy- F«« 12 4a -^-^mimK^ f*- 

"0. 1" ©it»2lilS©#3i*tt{^©^(C7n— 7^ 

^ > yy- F««5 1 2 4 b ^m^imxi - f *i 
" 1 . 1" ©i 1 ma i 2 aa©«ji*ifrffois«: 

■?-n-en7a-f^^>yy-F«ffil 2 4a. 124b 
'^.mj^Jtis^SnS. cn«:J:or, 06 (a) ~ 
(d) {cs^-rJ:5tc2e^» F©Sj^-?*-4f(c*tt6:Lyt 
7P— f-^>yy-F^l 2 4a, 12 4bCc48WS 

«gWL (3>Fn-;l/y-F) (cfi[©lSS13E mfM- 
I 8V) *E|lfin-r*<bife«:»l e» FaBLa*sJ:Df 
F^BLb{COV%En»nC''rFN F>*;W1* 

{c J: f) * y -fe ii/© 7 n - ^ > y y- F *> 6:ft ©«it 

[0074] #{C©||!BSnSfc©-Cttt,>*s. C©ISfe«?9 
©^•^^ri'ay-tytt^ sy-=ey-fe;v«:2ffi©7=— ifi& 

5K:«fiS-rsc<i:*s"5jtg-c*5. &->«*y-fe;i'{c2fii© 

F«3©H2>;!^r>-:/tctt i-:»*stf K:»ii»f'-f 
•(+-cistt^^<D>^ffl!i©7n-^ ^ >yy- Fmetc©*^ 

SM^aAU. ^mUi^fC{*^l l^a F«BLa*fc» 
»2 tfr^ FiBlBLb©l>f*»-*«:Stj6:3n-ri>S-fe> 

5 c ijSJ-c^ 5. lasss^wMffll©:? ci-f- ^ > yy- 
F wm-m-of" ^ ica-5< si5©aA*mjc ^ j: ^ 

[0075} w<c. itar?' y 9^ -i;:^rsi©iuiswicte 
ttSf'-i'SiffiO^JB*. HI 2©:7a-^i.-F*ffl 

[0 0 7 6] «F«:$i|RB3n4fc©-C&l>*J. H12©7 
n-5=--»>-Ftt. m«^^CPU*»%:^»ttj** 
yK:*rL'-cKHiUav> F*5A:'33ti?»c t-c^J&sn 

5. mmmt. A^sn/ta-7>F«r)s^LrMtaL 
Ja^'cs^l?«©y*y•5'^» vn<(Mvdi FWBLa* 

1 V©J:5^CSfi![Vp cJCT'y ^^^-i^r-S {Xy-y-f 
S 1 1 ) . S^t. C©t##^S!RfflJ©y*y7» Frt© 
mt^f Fi»BLa«Vp c©3{£^Vp o/2(C5^y 
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[007 7] ^J^«c. B^•5Ji^:ft:T KU';^«#*f'3- F 

orssfis-r s -7 - Fi»wL * 3 v©j: ^ fismv^fi'ic 

B L a >; 5^ 1- -t^Sl^f***©* SSi-o T-eoStttt 

V p c V/^A^^imth. 

[0 07 8] C ©«Sg-CMtailHlSS». 9^ ^-i>L,tc 

t9 Fi®BLa©§fi5[0V$/t»Vp c*s*^^*y 

V ^» Kil©>!tt£;-r -5 tr V vmo-f 'J 9 f - v^^av p c 
yztimsti. ■e©s*iii*i««i3n*. *t*isn^c 

^mvf-^». *©*4-fe:;x:^r>:/SAa«:^3 20 

[0079] MfflnaKw. iaw-?- Fi^©s 

:/S14. SI 5). Sit. C©it#BaJRIBI©j<*'; 
V9 |-rt©02t;i- FSBLb»Vp c/2«::/y3=-i. 

[008 0] ^^(C. Hiyqa— ©-7- FliWL«:ill»?U-^ 

A'dc-Ti (>^7^5r7's 1 6) . cncci-a-c. IBt^^ 

— St©7n-^^>i/^y-F«SB©tSI^©#j||{Cl£ 30 

i;TFU'OSifc54i3snfc»3. iisn«t*>-3A:»5-rs. -e 
ur. KL'-^>.^!W«E*i!fciB««**«S^S*i;rc^2 
tr^ HSlBLbtt5'';?^i'-S?sm*»2l^f h«{ciei 

u-^>mfiK«Ji3iEn%)!p-:>fcfBitm^3{ii^3n/£il2 hr 

V hiKBLb«7''J9^i'-i^Sl5*i-€-©S*^or*© 

«ffi«v p c ^^J^*a^•rs, 

[008 1 ] COtmrWWIillBl*. f^J^^-'^l^tc 
m2iiy hieBLb{CjmStirC>S-fe>;^T>^SA 
b^^SttftrS (:^7=-v:^S 1 7) . r*i, ±8a»2 40 
tf f F«l B L b ©mfi 0 V ttfUtV p c S!l?^ * 

V9 Fffl9©*n6-r5t;?» Fiia©:7'';^i'-i'Sti[Vp c 

HffiLT^-^flJ. ■€-©$S-fe>XT>:?"SAb«:fi^S 
tii, c©<fc^C£:fr, H2>;^T>::''«:^*tli3ti«j# 
Sn-CV^i-r-iftt. S)i*^r^f4•^tei^^©f'-5ri 
BI-T&O, mif 8 If 9 b©#fi[-cy-<>T>:?"{cjSS 
64n:Jtil 3*i-ca:^3M » 7 T cc J: »3J^'>^m*3n2> 
i:7.f-v^S 1 8) . 

too8 2i«±. k^vhm-^'j^^-i^-^^mmv so 



!^K200 2-5 0703 

22 

(a) . (b) ©i^jc. tattf'-^'tcjs; Druses 
»t![L-ct»4«^K:W3ar*s. — ai-Bia©^ 

ffi%WrSMOSFET». ■€-©1«it-?'Elffln«EK:J;o 
S. C©J:5&y-F^- FU-Y>mi|#tt^WrS 

[ 0 0 8 3 ] n 1 ©:^rj*». imjbfli©y- hms. ( 7 

-FiK«a) 4Vr 1. Vr2. Vr3©J:5{C3iaK 

[0 084] l|2©:*?5fe«. fT5£©y-F^ (•?- F 
*afflDL,-C-t©i#i3ttS^{CjiKn«FU-^> 

C©:^Wv -@©^ffl08W¥-Cf*-5f**iI 

[0085] s«£-fe>;^:Sr^». a 1 1 (c^-rsai* 
^©HlSittSJfflfc. #y*y^JS«:iai 4«:5v-rJ:9 

&«S!EtftHi^K5e!5IK5 0 <t. mmh^icmiiiy hBB 
L a *S^fe*J^Ui«5elil{S5 0 fcffii^S liS X 6 1 
*jJ:U=^2tff hUBLbtci V©g:^J5:^aiU«ff% 

2t*Jiaw6n5. 

[ 0 0 8 6 ] 1 5 iu.±siMmimm&mK5.(i<D% 

am'kmt: HI 5©«g[E«^U549l^K5 0». Hi t£ 
V hiSBLaJ!P6iiK#am-rS!lfJt«iiai d%®£{c^ 
r-S^Rdi. i^J^Rl. R2. R3. R4*>6 
ftOg^R d-?^Stifc«ffiVd iJtiSfSla^ifctft 
«EEVrefi Vref2, VrefS^^^-rSffiia^ffHIKS 
1.!:. ±ia^Rd'C^3nf«:«EVd*s— :i?©A:*J 
ia^{c^^jitcA;t) 3 nfiW©A:^jif&?^«:±g2iMS«BE V 
refl. Vref2. Vref3*'-€-n-ehA:t»3nyt«EEJt)ISS 
|{S5 2a. 5 2b, 5 2c<i:. Ctl6©mE!t@{@»5 
2a. 5 2 b. 5 2 c©ffi:^7tcS-5l,>r2 t?:> F©f*- 

[0 08 7] SfiEJti$[ll885 2a. 52b. 52c». 
iSfnRd-C|£BlStifcmffiVdiifct8«EVrefl. Vre 
f2. Vrefai^ibtSL. Vd*JVref3J:0 fe?lf«,><«:«ffi 
tbK|5|BS5 2a. 5 2 b. 5 2 c©a:*j3!is-r'^r-'N-r W 
-^^bt^C-S. Vd*5Vref3j:<3*>fi<Vref2j:») 
<b]i;i»£«Etbi^l%5 2 fi.<0^^1fiVLf) 5 2 



03) 

23 

b. 5 2 c©H^:^;*^/^^'^'^^^ <!:)&»). Vd*iVref2j: 

t)i>fSi<vr^ru:t)%>mi.^tmzimm^5Za[. 52 

boffl^*»a«? 5 2c ©tB*3W^N-f U'^juitt 
2). S€.JC. Vd*iVrGflJ:f) fcfit^iSEtbSlHlgSS 
2 a. 5 2 b. 5 2 c(0Ui*3!>J-r'<-Cn'?W"^;l't«C 
^. 

[008 8]^2tC. ±IB«Ett:^SS5 2a. 5 2 
b. 52cOtB:*jVa. Vb. V c if-^f^HiSS 

[0089] 10 
[|&2] 
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[0 09 0 ] C©||*fiWC*Jl,»-C». —m<D^liib&i^ 

&«<tl»5jW^*J*-5. 20 
[0 0 9 1 ] ^J(±:*:^?9#{cJ:ot:!&Snfc^Bj5r^Jg 

-7^ ^ > yy- h«ffi*^«L/t«e©Mo s f e T3&» 30 
J©^{c». 1 -poiate^^-K: 3 tr f .fc oymmmmt 5 

MO S F E T *fBeS^=-<b -r S C i t? S 6 CC 1 SR^tCffi 

[0 0 92] Sli6WK:*ji,>r», rg*(cj:?)y* 
y -fejv© L- * i,»<ii*Ttf*ji*(c J: 0 -rf * >; Hz;!/© u # 

ji*{C<fc 0 y * Hz Jl'©L/ ^l-»ffl«rTfrf-S:^©7 7 
P-f^-f hSSiK:ft«iSfCl3:>aiE©«iSr (!^- 

otc, 7*-* "0" (c*f^e:■r4lBflBR^Mc«ii* 

[0093] «±©SiWC(3:ii 0-C2|s:^W««Cj:or 
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n-^uy— h^@©MffliISK7n-7^ -f >yy- h^ffi 
^Wr-S-y-f K'?*-;l'MMOSFET«rffifSSR^fr 

C©»?g«iE-n{CRg5e3n4fe©r«c<. 3 
> h u-ji'if- hSffi©Ta<!:3> h n-;uy- hSS 

i{«aK:««tffl©7 a— ?^ ^ hsffi*wr«M 

O S F E T*iatt^^i"r-S:F»l6tt>* y-«tCiWffl 
[0 094] 

[I6?8©i»i6] *iBKfei^rpa5^3n*»iw©9%f^ 

©i*J»)-C*S. 

[0 09 5] Tftt5%. *^{Cfie^i. 3>H3-;I/ 
S^rJ^fKL/fcMO S F E T%afi£S^i-rs:^»^* 

[@M©tSWj:StBJ] 

[H 1 ] ^^icm?>^mtMzwsi^m 1 ©ussm 

[02] ^:^fc^^•5^^i^fSS^^»2©||StM 
©»riB«3&€r^^BriaiEaiiia-e* 

[03] :$:^K.%i,:m^mmii^m3<Dmim 

[04] :$:^(c^-51f>f FO*-;i';cr7n-7^^>i^ 
J: c;!Se3|E©ISI ^» ^ 7'©iBttSR-?©y- h «BE- 

H u >r >sgiE!Kfi4=&5^-r y ^ 7 -C&i. 

[0 5 ] ^ 3 ©ii£&^©isti:^'f ©ssji:^«xsjn«c 

[0 6] mmo^zv^^iciiif siettT^- t -'nv r 
[07 ] IISSWI©i3teift^{c*jwSf^-5fr8*i*©-'<-f 

[010] ymmcmi,wi,msit^'iMi^xwihtsi^ 
m&\!^m.(!>-m iL/r©75'?»->*y«y ©:^^*«fis 

[01 1 ] y*yTU-ffcJ:c;H2>;^7y5^@K©SliiS 

[012] ii^M©iBte^'7-(c4sit«iimLm©^jiii 

=fe^-r 7 a -5=- 1- - h r *4. 
[0131 3(E|65l3(c«5iBf«?^©y- hSffi- KU-^ 

>s8S!^i4©fe©CT=&^-r y 7 7 -c* 

[014] :4^l9{Cj^2gBte^^«^<,»yti|£^^tSig 

S(c4ji:r-ss%H3>;^:^©K{jB Lia%©^^«^-r 
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m^mmM-c$>i, * 2 9 
1 5 } @ 1 A<Dms&m<ici5»i>^tktiim&m&o s o 
mim^m-mjmatiB-cAi, i o o 

m^mm] 1 1 o 

10 y*'jru-f 12 1 

1 1 •fe^^^-yy^lIK 1 2 2 
12 a. 12b 7'';^ + -i'lHl8S 12 3a. 
13a. 13b Xf-Ji-tf 124a. 

2 1 ^-^>r>::^ 

2 2 i^sisasdaie u) 

2 4 A:*J''<'-'7t@K 

2 5 ai:^7/tv7TlHlK 

2 6 r Pu;^>'<9 7t1IIS 

27 rY\^:^iJ^>^ 

2 8 * 
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123 b h>*^V®Ytia 

12 4b vn-T<>ify'-Y 
125 ««tBI 

12 6a. 126b J£IWB (V-;^. FU'r>««) 

Mc sisa^ 

BLa |?ltf»yh«l 
BLb 02l:f7F« 
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.122 12Sb 
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